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Stress Analysisin Micro Areas of L SIs Using Raman Microprobe
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Abstract

Stress distributions near the TiSi, patterns and near the local-oxidation-of-silicon ( LOCOS) isolation in afine
LSl were estimated by means of Raman spectroscopy. Tensile stress beside the TiSi, patterns reaches a
maximum value of 150 - 350MPa, and is expected to remain about 100MPa even when the pattern size is
reduced to several um. At the edge of the LOCOS isolation, there exists stress variation between 1 and 100M Pa.
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Fig. 4  Schematic drawing of the Si lattice
deformation around the TiSi, pattern.
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Table 2 Thicknesses and internal stresses of the TiSi,
films and the force acting at the TiSi, edge.

Thickness t (nm)

Internal stress o; (GPa)

Force S (N/m)

62 1.20+0.25 74+ 16
103 157+0.25 162 + 27
222 1.46+0.15 324+ 34
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Fig. 9  Depth dependence of the uniaxial stress

distributions beside the wide stressed film
calculated based on Blech's theory. Internal
stress and film thickness are set to 1.46GPa
and 222nm, respectively. Young's modulus
and Poisson's ratio of the substrate are
assumed to be 169GPa and 0.66, respectively.
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Fig. 10 Dependence of the uniaxial stress
distributions beside the TiSi, patterns
calculated using eg.(4) on the TiSi,
thickness. The average depth of the stress
measuring zis assumed to be 0.25um.
Theforce Sisshownin Table 2.
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